The volatile constituents from flower, leaf and stem of Gypsophila bicolor growing in Iran were obtained by hydrodistillation and analyzed by GC and GC/MS. The flower oil was characterized by high amounts of germacrene-D (21.2%), p-cymene (20.6%), bicyclogermacrene (17.6%), γ-dodecadienolactone (13.7%) and terpinolene (9.4%). Twenty-four constituents representing 97.4% of the leaf oil were identified of which germacrene-D (23.4%), terpinolene (14.5%), bicyclogermacrene (7.5%), γ-dodecadienolactone (6.8%), p-cymene (6.7%) and cis-β-ocimene (6.3%) were major components. The main components of the stem oil were γ-dodecadienolactone (28.5%), bicyclogermacrene (14.8%), germacrene-D (12.6%), p-cymene (12.5%), terpinolene (11.6%) and trans-β-ocimene (4.2%). The antimicrobial effects of flower, leaf and stem essential oils from Gypsophila bicolor were studied according to the agar diffusion cup method. The essential oils had a moderate effect on the Gram-positive and Gram-negative bacteria, but had a substantial effect on the fungi studied.
Gypsophila species (Caryophyllaceae) are well known for their medicinal, decorative and industrial applications. This genus is represented in the flora of Iran by about 36 species, among which eighteen are endemic [1] . Gypsophila species have been reported to contain saponins [2a] , flavonoids [2b], and sterols [2c] . Gypsophila saponins have anticarcinogenic properties, including direct cytotoxicity, immune-modulating effects, and normalization of carcinogen-induced cell proliferation [2d] . G. bicolor (Freyn et Sint.) Grossh. is a folk medicine used in northwest Iran to alleviative the symptoms of migraine, arthritis and psoriasis. To the best of our knowledge, this is the first report on the analysis of the flower, leaf and stem oils of this species from Iran, and their antibacterial activities. Table 1 , about 98.5% (21 components) of the flower oil, 97.4% (24 components) of the leaf oil, and 96.6% (19 components) of the stem oil were identified. The flower oil consisted of nine monoterpene hydrocarbons (37.4%), five sesquiterpene hydrocarbons (40.3%), three oxygenated monoterpenes (4.6%), and four oxygenated hydrocarbons (16.2%). This oil was characterized by the presence of germacrene-D (21.2%), p-cymene (20.6%), bicyclogermacrene (17.6%), γdodecadienolactone (13.7%) and terpinolene (9.4%). The leaf oil contained twelve monoterpene hydrocarbons (44.8%), four oxygenated monoterpenes (7.6%), five sesquiterpene hydrocarbons (36.6%), and three oxygenated hydrocarbons (8.4%). Germacrene-D (23.4%) and terpinolene (14.5%) were the major components of this oil, followed by, bicyclogermacrene (7.5%), γ-dodecadienolactone (6.8%), p-cymene (6.7%), cis-βocimene (6.3%), fenchyl acetate (3.9%), β-caryophyllene (3.8%), and limonene (3.6%). The stem oil was characterized by a large amount of monoterpene hydrocarbons (36.1%), four oxygenated hydrocarbons (30.0%), and three oxygenated monoterpenes (2.6%). The oil also contained four sesquiterpene hydrocarbons (27.9%). This oil was characterized by the presence of γ-dodecadienolactone (28.5%), bicyclogermacrene (14.8%), germacrene-D (12.6%), p-cymene (12.5%), terpinolene (11.6%) and trans-β-ocimene (4.2%). As can be seen in Table 1 , the dominant compound in the flower and leaf oil is germacrene-D, but γ-dodecadienolactone was the major component of the stem oil.
As seen in
The antimicrobial results of the essential oils are presented in Table 2 . The three oils showed good antifungal activity against Aspergillus niger, Penicillium sp. and Botrytis cinerea, but had only a weak effect on the Gram-positive and Gram-negative bacteria. Among the yeasts, Saccharomyces cerevisiae was considerably more sensitive to the oils, which had only a moderate effect on Candida albicans. The composition of the essential oil was determined by comparison of the mass spectrum of each component with Wiley GC/MS library data and also from its retention index (RI)., tr = trace (< 0.1%).
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Experimental
Plant material: Plant material was collected from Khalkhal-Givi road (Ardabil province) at an altitude of 1550 m in July 2008. A voucher specimen (No 72) is kept at the Herbarium of Agriculture Research (Ardabil, Iran).
Distillation: Air dried flowers (80 g), leaves (120 g) and stems (150 g) of G. bicolor were subjected to 3.5 h of GC and GC/MS: GC and GC/MS analysis were performed under the experimental conditions as reported earlier [3a] . Alkanes (C 6 -C 21 ) were used as reference points in the calculation of relative retention indices (RRI) [3b].
Antimicrobial screening: The antimicrobial activity was studied by the Agar Diffusion Cup Method using cups with a diameter of 8 mm and 50 μL of the oils [3c]. The Oxoid medium [Lab-Lemco Powder 3.0 g, Peptone (Oxoid L 7), 5.0 g] contained 2% agar for bacteria and agar-beer must for the fungi. After incubation at 37°C for 24 h (bacteria) and at 27°C for 72 h (yeasts and fungi), the diameters of the sterile zones were measured in mm. The tests were conducted in triplicate and were statistically processed at a level of reliability of 0.95.
